FOR some years it was my practice to use novocain crvstals for low spinal work in operations about the anus, and I found it very satisfactory in a dosage of as little as 25 mgm. dissolved in 1 c.c. of C.S.F. For upper and lower abdominal operations, however, it did not prove so satisfactory, as it was found that there was a very profouLnd fall of blood-pressure even when moderate dosage was employed (150 mgm. in 2 5 to 3 c.c. (.S.F.). This fall of blood-pressure was not just a manometric phenomenon, buLt was accompanied by systemic disturbances; the patient looked ill and pinched. Pallor was marked, and voomiting was also frequentlv a feature. All this in spite of a preliminary injection of ephedrine 1 5 gr. subcutaneously. The other very real drawback was the time factor, for we seldom obtained more than one hour of realiv satisfactorv anesthesia. The Howard Jones method of light percaine was tried and given up in favour of the Etherington Wilson technique, which necessitated the patient assuming the sitting posture. The percaine was injected at a temperature of 105°F. and the patient wvas placed in the Trendelenburg position after a definite time interval, usually fifty-five to sixty seconds after commencing injection. This method proved awkward when dealing with the uncon-scioUs patient, and necessitated at least two helpers to keep him in position during the injection. ThuLs it was decided to seek a more convenient method, and we turned to heavv percaine. This technique is simple, safe, and easily controllable, for the unconsciouls patient can be quickly turned on to his side for the spinal injection, and as easilv tuirned back to the dorsal posture, and the table tilted to the requisite Trendelenburg position. This routine has now been in use for some years, and I have never regretted adopting it.
correspon-dence in the British Medical Joutrnial (Boston, Durrans, and Gautier-Smith, 1939) .
Percaine, whose anaesthetic properties were discovered bv Karl Meischer, is a quinoline derivative, and is not related to the cocaine or novocain group. Its full name is butvloxvcinchoninic acid di-ethvlendiamide hydrochloride, and it is readily soluble in water. As percaine is readilv precipitated in the presence of alkali, it is as well to add a drop or twvo .f dilute hvdrochloric acid to the water in which the syringes are rinsed preparatorv to making the spinal puncture. The heavy solution is put up in ampoules of 3 c.c. It consists of 1: 200 percaine in 6% glucose, and the specific gravity is 1 024 at 15°C. Thus the density is the same as the stovaine glucose solution, which was 5% stovaine in 500 glucose. The specific gravity of cerebrospinal fllid varies between 1-004 and 1 0(8 ill thoe healthy patient.
T ECHNIQUE OF INJECTION
For low spinial work, i.e. for operations upon the anuLs or bladder neck, the sitting posture is used so as to limit the area of anxsthesia. The aim is in all cases to give the minimal requLisite dose and no more. In other words it is quite wrong to obtain ancsthesia of the legs when all that is required is insensitivity of the antus. In order to ensure this, we regulate the postture and limit the dose. Now in this hunt for minimal dosage we find that the dose required in the case of fistula is not adequate for the urethra. The nerve suLpply of the anus is S. 3 and 4 and that of the neck of the bladder is S.1 and 2, so that a slight variation of technique is required depending tupon lvhich particuLlar area is the site of operation.
For operations upon the anus, such as fissures, fistulas and piles, the patient is placed in the sitting position, the feet sLupported upon a stool, the elbows on the knees and the head in the hands. This ensures that the spine is fully flexed, thus enabling an easy spinal punctuLre. The skin is prepared with spirit, care being taken not to allowv any of this to run down between the natal cleft; towels are applied, and a skin wheal is raised between the spines of lumbar 3 and 4 that is to say in the 3rd space. The syringe is filled with 2% novocain, of which some 2 c.c. are injected subcutaneously and dee1) into the interspinouLs ligament. The spinal puncture is made with a needle of fine gauge (1 2 mm. diameter), the point of which has a 45°bevel. This ensures an easv tap, and also avoids the likelihood of the point being situated partlv insi(le and partlv outside the theca, thus giving rise to uncertain and imperfect anaesthesia. The punqture having been made, care is taken to be sure that the fluid can be aspirated freely. If the fllid does not flow easily into the syringe, the needle should be rotated slightly until it does. The syringe is now charged with %2 c.c. of heavy percaine, is attached to the needle, and C.S.F. is aspirated into the svringe up to the 1 c.c. mark. Now we have in'the syringe a mixture of percaine 0 5 c.c. diluted with '2 c.c. of C.S.F. This 1 c.c. of total fluid is then injected into the theca, not quickly and forcibly, but not unduly slowly; the syringe and needle are then withdrawn in one piece.
For operations upon the bladder, such as cystoscopy, per-urethral resection and fulguration, the same technique is followed. But in this case the dose of percaine is increased to 1 c.c., there is no admixture of C.S.F., and the injection is made in the 3rd space. It must be emphasized -that in bladder work the injection must be made in the 3rd space and not in the 4th. (In the case of the patients who have a long lumbar spine, I give the injection for urinary cases in the 2nd space.) The patient is then made to sit bolt upright for two minutes, at the end of which time he returns to a recumbent position. It is important at this stage to see that the table or trolley is truly horizontal in order to limit the anaesthesia. There is, of course, no interference with the blood-pressure under these conditions. It is possible, I am told, to obtain aniesthesia for anal surgery by the use of a smaller dose, such as 0 3 c.c. of percaine-but I have not yet tried this. Anaesthesia is complete in five minutes.
Medium spinal anxsthesia.-By this I mean anaesthesia sufficiently high for operations to be performed on the lower abdomen, but with no guarantee of aniasthesia in the upper abdomen, i.e. anaesthesia to dorsal 10. In this case the patient is placed upon the side in the usual position, with the knees drawn up and the head well flexed. Puncture is made in the 3rd space, and C.S.F. is aspirated into the syringe just to see that the fluid flows freely. 1-4 c.c. of percaine is then drawn up into the syringe and is then introduced into the theca. The patient is immediately turned over on to his back with the knees and thighs flexed, and a Trendelenburg position of 50 immediately assumed.
High spinal.-For anaesthesia up to thoracic 6, that is to say, for operations in the upper abdomen such as cholecystectomy and gastrectomy, we use 1-6 c.c. of heavy percaine, which is expanded by the addition of 0-2 c.c. of C.S.F. to 1-8 c.c. total. This is immediately introduced into the theca. The needle and syringe is withdrawn, knees and thighs flexed as before, and a 50 Trendelenburg position assumed.
Premedication.-In actual practice we have two methods' of premedication. In the first we use nembutal with omnopon and scopolamine, and in the other pentothal and gas-oxygen is administered. In the first instance the patient is given omnopon gr. /3, scopolamine,gr. T15 hypodermically one hour before operation, together with nembutal gr. iii orally. This is eminently satisfactory for cancer patients, as they come to the theatre so drowsy that they do not seem aware of their surroundings. (It is unusual to need any nitrous oxide in these cases.) On the other hand some patients wish to be completely asleep, and in these cases we use omnopon gr. I/3, scopolamine gr. I5hypodermically, half an hour before operation. The anasthetist then applies two pairs of rubber gloves and administers to the patient 0 5 to 0 7 grm. of pentothal intravenously.
The patient is then rapidly turned upon his side, a nurse pulls off the top pair of rubber gloves, without soiling the under pair, and the anaesthetist is thus enabled to perform his spinal puncture without delay or need for washing up afresh. This procedure is eminently satisfactory, and has now been used for some years.
In one hundred consecutive cases at St. Mark's of perineo-abdominal excisions of the rectum there has not been one death on the table; so that the safety of the method can be said to be reasonably proved. Indeed, I have had no deaths within twenty-four hours of operation in the last five years, though I have had a few moments of anxiety in four or five of the early cases, due fo anesthesia rising too high. This was due to too early a Trendelenburg tilt. Blood-pressure control.-Much has been written about the control of blood-pressure in spinal anaesthesia, but I would venture to say that one is often happier in not knowing how low the blood-pressure has fallen-I would distinguish between a blood-pressure fall which is adequately dealt with by the circulatorv system, and one which causes distress thereto. On the one hand we have merely a low blood-pressure and a patient whohas a quiet pulse, a warm face and is apparently quite well. On the other hand there is the patient whose fall of blood-pressure has caused acute distress as exemplified in a rapid, thready pulse, pallor, pinched features and some sweating; this is the type of patient who requires intravenous therapy at once, whereas the former is of no consequence. It is reassuring to see a blood-pressure which retnains steady throughout the whole operation. This one sometimes finds even with high spinal anesthesia, and can be explained upon the assumption that one has not anesthetized the all-important thoracic 5, 6 and 7. The mechanism of blood-pressure fall is a debatable question, but I do not feel that any drugs-ephedrine, neosynephrine or other drugs given hypodermically-are of any use in maintaining the blood-pressure. Personally I use ephedrine in a dosage of 11/2 gr. hypodermically without any real conviction that it will maintain the blood-pressure, for it does not! On the other hand "20/20", i.e. phedracine, is extremely effective intravenously for a big fall of blood-pressure. Intravenous blood, started at the correct time, is of the greatest benefit in these big bowel operations. POST-OPERATIVE SEQUEL, The patient is returned to bed and is allowed one pillow only. The foot of the bed is raised upon 6 in. blocks for some eight hours, at the end of which time the blocks are removed and a second pillow is substituted. The patient is told that during this period he must not raise his head from the pillows in any circumstances.
This brings us to the cause of headaches, the bugbear of spinal anaesthesia. We do not get any less headache with percaine than with anv other spinal drug. Most authorities state that headaches occur in 10% of cases; fortunately what headaches we have seen have been mild and easily controllable with veganin or rectal mag. sulph. One patient told me that he had had 25 spinal anesthetics, and only once did he have any headache, when, somewhere about the twelth operation, feeling that he was immune, he began to sit up and look around the ward. Since that time he has been careful to keep his head flat and has had no further trouble. I have also seen spinal headache occur when there has been no spinal puncture of the theca. This occurred after an epidural anasthetic.
Paralysis.-I have never seen a case of paralysis following spinal anaesthesia, though I have heard of them. One patient developed paresis of the arm; it was subsequently discovered that he had general paralysis of the insane and his cerebrospinal fluid gave a positive Wassermann reaction. On the other hand, I have heard of one or two cases who have complained of " blotting-paper feet ".
One small point is that after low spinal anesthesia, although the legs are fully sensitive, the soles of the feet are anaesthetic, and severe burns can arise from hot-water bottles if the nursing staff be not reminded of this fact.
